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Abstract. 
To ha.rness  the  power of a. ma.ssively parallcl comput.er,  tthe \rorltloa,d of an a.pplication  program 

must  be  partit<ioned a.mong the mult.iple  processors. I I I  order t,o a.chieve  high performance,  this  division 
of labor must  ensure  t.hat  the  computat.ional 1oa.d is 1,a.lanced and bhe interprocessor  communication is 
minimized. For applications  with  irregular  grids  or  cotnplicat,ed  geomet.ries, a. quality of the  ma.pping 
of work to processors  can  have a dramatic  impact on the runtime of the  application.  Unfortunately, 
finding  the  optimal  mapping is NP-complet,e.  We  present an approach to this  problem  t.hat  generalizes 
recent work on  spectral  techniques for graph bisec,t.ion. Our method allows for  the  division of a 
computation  into  four or eight pieces at ea.cl1 stage of a. rc?cursive decomposition,  result,ing i n  better 
decompositions and grea.t,er  computational  eficiency Il1a.n prcviolls t~c:chniques. \Ye further  improve 
the  partitions  by  applying a fast,  local  optimiza.t$ion  t~echnique t,o t,he  spect,ra.l output.  This  technique 
has  been  successfully  a.pplied to  problems  from a. n\ltnber of differentj  applications areas including  finite 
difference,  finite  element and particle i n  cell codes. 
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